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FEBRUARY, 1966

SOMl~ CONCEP"fS OF
EARTH SCI}:NCI~
FOR JUNIOR HIGH
MRS . PATRICI A M. SCHWIRIAN
Columbus Torah Academy
Columbus, Ohio

Introduction: The junior high school

has been-and still is-the weakest
link in the chain of science education.
More interest in
science is lost during these two or
three years than
any other period of
a child's education.
This is grossly unfortunate because
children in this age
group have th e
imagination , en thusiasm, and level
Mrs. Schwirian
of maturity which
allows them to profit greatly from the
excitement and challenge offered in a
good science curriculum.
The reason for the low quality of
science instruction at the junior high
school level- is the fact that it is
something of an educational no-man's
land. The 12 and 13 year-olds have
been traditionally categorized as upper elementary students; however
one need only work with children of
this age group for a short time to
realize that they have very little- if
anything-in common with other elementary school children.
Even though this disparity does inMrs. Schwirian is currently the head of science
instruction at the Columbia Torah Academ y ,
Columbus, Ohio. Her previous ex perience has included teaching at the University Schools at t he
Universi ty of Iowa and the Ohio State University .
She holds an M.S. degree from the Uni versity of
Iowa and is currently comp letin g work on her
Ph. D at Ohio State University .

deed exist, it was not, fo r the most
part, the reason for the establishment
of many junior high schools. They
were established as separate units as
an administrative necessity due to the
burgeoning school population. A very
common pattern is the simultaneous
growth of the elementary school and
secondary school population; both
outgrow their facilities. The solution:
build a new high school, thereby making the old building available as a
junior high school. Then by moving
the upper two or three grades from
the elementary school to the vacated
high school, there may be adequate
space fo:. the remaining elementary
school population.
Who teaches in such a school?
Some are converted elementary teachers who were teaching in the upper grades when the organizational
change occurred. These teachers
know the children of this age gruop,
but their diversified educational preparation for elementary certification
has prohibited them from being as
well versed in science as we would
like. Another group of teachers in
the junior high school is made up of
individuals whose education has
been oriented toward teaching in the
secondary school. Unfortunate 1 y
many such teachers take jobs at the
junior high level only on the basis of
an administrative promise of "promotion" to the senior high school as
soon as a vacancy occurs.
Regardless of the personal mo-
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tives of secondary-trained people,
their education has not included preparation to help them cope with
children in early adolesence who are
painfully different from senior high
school students. Junior high students
have very unique problems and
therefore present very unique problems to anyone who works with
them.

In addition to the -lack of properly
trained personnel, junior high school
science suffers from a paucity of
good materials especially designed for
this age group. Most of what has been
available in text books-which usually serve as the main curriculum guide
- is repetitious, both in subject and
format, of those used in the elementary school. The fault here lies both
with publishers for not being more
creative in this area and with teachers
and administrators for not demanding
m<iterials more appropriate and appealing.
The most desirable situation by
far is the operation of a locally planned K-12 science curriculum in which
the content and approach in the junior high school is a smoothly integrated portion of the whole. It should contain something new, something substantial, and something exciting. Concepts and experiences of many of the
science disciplines may be incorporated into a junior high school science
curriculum- many which have been
traditionally reserved for older students. Basic concepts from the fields
of physics, biology, chemistry, and
geology can very readily be developed
in this period which has often been a
vacuum in regard to science growth.
However as at any level they must be
presented with intellectual honesty
and with concern for the needs and
interests of the students.
The earth science concepts are particularly appropriate for inclusion in
a junior high school science curriculum. Related phenomena are certainly observable if one only makes the
effort to observe carefully. The
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changes which the earth has undergone have an almost science-fictionlike quality in their scope and magnitude. The effectiveness of such ideas
demands imagination on the part of a
teacher in order to capitalize on th~
still-active imaginations of young"
adolescents.
The remainder of this paper is a
statement of some large, generalized
geological concepts appropriate for inclusion in the junior high school
science curriculum. Such concepts
could be grouped together to form an
entire course devoted solely to earth
science, or they could be incorporated
into a more generalized or unified
science program. The first approach
has the advantage of ease of organization; the latter allows teacher and student to branch out into other science
areas which have concepts closely related to those of earth science. A third
alternative would be to use this set
of concepts as a core of the junior
high science curriculum and approach
other science areas through them in a
fashion similar to the University of
Illinois' astronomy-centered elementary science curriculum.
The Concepts: These concepts have
been successfully used at the junior
high level in at least two schools: the
University schools of the State University of Iowa and The Ohio State
University.
1. Geology is the story of the anatomy and physiology of the earthits past, present, and future. New
chapters in this story are being
written all the time. Geology can
and should allow a student to observe, interpret, and appreciate his
earth and its processes more fully.
As it is in any science one of the
major goals of geology is to give an individual a new, usable, expanded perspective from which to view his universe and its workings. Of major importance to the person teaching geology at any level-and this one in
particular-is the dynamic quality
that a study of the earth and its
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intriguing are the problems growing
changes must have.
from
why some forms of life are comReduction of any area of study to
dry description is the fastest possible pletely extinct and why others have
way to annihilate the interest of a modern decendents in either the same
or some modified form . At the junior
young adolescent.
high school level it is certainly un2. The earth is very very old.
necessary-in fact undesirable-to go
This, with the exception of the con- into taxonomic detail. A few students
cept of solar and universal size, is find such detail fascinating but for the
probably the most difficult idea of majority, comparisons based on careearth science for junior high school ful visual observation of the animal or
students to grasp. One may glibly dis- plant and some familiarity with its
cuss millions and billions of years ecological niche are of the most value.
without having the slightest real unThis concern for the appearance,
derstanding, since our only direct ex- disappearance, and change in organperience with time is in terms of min- isms over geological time is also closeutes, hours, and years- a far cry from ly related to the problems of biologieons and epochs. Being abstruce how- cal adaptation in a changing environever does not render the concept less ment-a subject worthy of interest
important. The more clearly one un- and expansion in a junior high school
derstands it, the more accurate and science class.
perceptive is his own comprehension
4. The earth's surface, like its Inof all geological phenomena.
habitants, has experienced and
3. The story of the earth can be
still is experiencing many changes.
read in its fossils. These fossils are
The process of change throughout
remains and evidence of past life.
time
is a phenomenon common to all
Perhaps the clearest picture of
natural
things. The earth's changes
what the earth has been like-particare
sometimes
so slow as to be almost
ularly in one's own region- is to
inperceptible;
such changes can be
know what kinds of plants and animals have existed there and why they detected only by the comparison of
exist there no more. The observation measurements over a year, a decade,
of the accumulation of plant and ani- or a century. Other changes are rapid,
mal wastes and debris in the bottom spectacular, and sometimes disasof an aquarium or the accumulation trous; these command much more of
of similar materials along with silt our attention.
Change as an area of study lends
and sand in the bottom of a pond may
make it possible for students to under- itself most readily to the use of modstand one of the processes by which els. Seeing the principle of operation
fossils are formed and preserved. of a slip fault in a small model allows
Such observation would also include one to recognize a similar structure
the consideration of the very slow when seen in the field, in a picture,
rate of such an accumulation. This or in a film. An understanding of the
would serve to give the student a feel- underlying operative pr inc i p 1 es
ing for the great expanse of time in- should lead to an appreciation of the
volved in the deposition and transfor- enormity of the forces and energy inmation of the fossil beds that are ob- volved when such a crustal shift or
servable in many parts of the United distortion occurs.
States.
Most fascinating to junior high stuA study of the fossils of an area dents are the physical manifestations
raises a multitude of interesting ques- of the changes in the earth's crust and
tions about the sequential appearance lower layers such as earthquakes, volgrowth to abundance, and disappear- canoes, tsunamies, and other actions
ance of many forms of life. Equally of great power and destructive poten-
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tial. Excellent instructional material
related to these phenomena is available in the form of films, colorful eyewitness accounts, and excellent pictorial records such as those found in
periodicals like Life and National
Geographic.
5. The best theories or "educated
guesses" about our earth's history
and processes are constructed on
the basis of careful observation.

Geology probably has the highest
proportion of unprovable and contradictory theories of any of the sciences.
Exposure to the most widespread of
these allows one to fit the facts he observes into one or the other. If none of
the existing theories suit him exactly,
he may modify these or create new
ones.
This may sound like a large order
for junior high school students; however one of the bases upon which we
teach any science is complete intellectual hQOest. We would be far from
eing entirely honest if we gave the
impression directly or indirectly that
there is complete agreement among
1 geologists regarding all geological
pr inciples and theories. As in any
science, t here most certainly is controversy, but its effect is not destrucive. Indeed, such controversy is the
cornerstone for the continuing search
fo r truth.
6. The composition of the earth's
crust (rocks, minerals, and soils)
tells much of its history.

Quartz, or pumice, or marble didn't
just happen. The composition, location, and abundance of such materials
can give some of the best clues about
what has taken place in a given region over geologic time.
An area obviously related to this
concept is the study of rocks and minerals. Many children have had an intense interest in attractive stones at
one time or another, and some may
have good collections. For this reason
among others, it is appropriate to deal
primarily with the rocks and minerals
of the locality in which one is teach-

ing. Familiarity with the location
from which a specimen was collected,
or better still collecting a similar specimen oneself makes the significance
of its location more meaningful. A
knowledge of the conditions under
which such a rock or mineral could
form adds to a student's understanding of the stages through which the
earth has presumably passed since its
formation.
A meaningful study of rocks and
minerals need not include the rote
memorization involved in the identification of the classically common rocks
and minerals. Such memorization
yields little retention and is c.. no real
value to the student. Any characteristics should be studies in terms of the
conditions necessary for formation
and the effect their presence in an
area has on the area's plant and animal inhabitants.
7. The shape of the earth's crust
tells much of its history and allows
one to predict its future.

There are forces at work on the
earth which are building it up and
those which are tearing it down. Each
of these forces produces a characteristic product- an observable landform. Exemplary of such landforms
are block mountains, a fault scarp, a
particular drainage pattern, or a kettle-and-kame topography.
Here, as in the study of rocks and
minerals, emphasis should be primarily on landforms of the local area and
on those with which the students are
relatively familiar on the basis of travel experiences they may have had.
Again, models can be of great value. In fact the same models may be
used that were used in the study of
change (See Concept No. 4). Now the
emphasis is on product as well as process.
8. The changes of the earth which
have occurred, are occurring, and
will occur do not happen without
reason. All geological change has
definite causes which are probably
predictable and somewhat regular.

There are fundamental natural
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laws which all matter follows. These
laws are manifest in the processes of
change on and within the earth. The
function of geology, in common with
all other sciences, is to discover, test
and confirm these universal laws. The
dynamic quality of the earth sciences
is nowhere more evident than in the
awareness of all that is yet to be investigated, clarified, and fit into
existing know ledge.
Summary: Basic concepts of earth
science which are appropriate for study by junior high school students
have been presented in this paper.
From the perspective of the specified
subject matter which could be used
in developing each concept, one may
see considerble overlap. This is as it
should be. These are not substantive
units of study; they are Big Ideas
which should always be in the mind
of the teacher regardless of which approach he may take to content organization.
Since the use of the local environm ent and the direct experiences of the
students are of greatest importance,

sources of appropriate and useful information should be considered. The
State Geological Survey of any state
has very specific information about
any area in the state and is very cooperative in being of any possible assistance to teachers. There is much
free descriptive material and many
maps available from any Survey.
Such information could be very helpful in planning for collection or observtion trips into the field. The Geological Surveys in some states make
available upon request small kits containing samples of rocks and minerals
typical of those found in the state.
The students themselves are often
excellent sources of information,
ideas, and materials. The possibility
of their having rock collections has
already been mentioned. It is very
likely that some have made obsrevations near their home or the school
which could be of value in the planning of class activities. Other students
may have slides or other pictures of
landforms which they have seen in
the course of family vacations.

"SOMEBODY ELSE"

There's a clever young fellow named
SOMEBODY ELSE.
There is nothing this fellow can't do.
He's busy from morning 'til way late at
night,
Just substituting for you.
You're asked to do this or asked to do
that,
And what is your ready reply?
Get SOMEBODY ELSE, Mister Chairman,
He'll do it much better than I.
There's so much to do in our service,
So much and the workers so few,
And SOMEBODY ELSE is getting weary .
and worn,
Just substituting for you.
So, next time you're asked to do something worthwhile,
Just give them the honest reply,
If SOMEBODY ELSE can give time and
support,
You can bet your last dime,
So can I.
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